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| FAILURE WDES EFFECTS ANALYSIS (FMEA| — CIL HARDWARE
KUMBER: M8-1MA-M014-X

SUBSYSTEM NAME: MECHANICAL - EXTERMNAL AIRLOCK

| REVISIDN: 3 915/85
PART HAME FART NUMBER
VENDOHR HAME YENGOR NUMDER
LR 1 PLLG, LEAK TEST PORT MEZ7B.0040-0001
PART DATA

EXTENDED DESLCRIFTION OF FART UNDEH AMALYSIS:
EXTERNAL AIRLQUK AFT HATGH LEAK TEST FORT PLUG

REFERENCE DESIGNATORS:

QUANTITY OF LIXE ITEMS: {
QNE

FUNCTIOM: .

THIS PLUG PROVIDES A ZEAL FOR THE LEAK TEST PORT COMNECTED TO THE .
VOLUME BETWEEN THE DUAL {RECUNDANT) PERIMETER SEALS AAGUND EXTERNAL
AIRLOGK AFT HATCH, THIS RORT IS USED WITH A PNEUMATIC PORTABLE TESTKIT
(C70-0743) TQ VERIFY HATCH SEAL INTEGRITY PFROR TO LAUNGH (AFTER
OPENING/CLOSING THE HATCH),

REFERENGE DOGUMENTS: MO72-593828

s

M3-1TMR - 491



| T PR P N - =] A =t (R L L WIC N P e - 1 T [

PAGE: 2 PRINT DATE: 0&/14/535

| FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MDDE

NUMBER: M&-1MR-MO014-01

REVISION? 2 S118/85
SUBSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOCK
LAU: PLUG, LEAK TEST POAT CRITICALITY OF THIS
| ITEM NAME: O-RING SEALS FAILURE MODE: 172

FAILURE MQDE:

| EXTERNAL LEAKAGE

MISSION FHASE!
00 ON-ORBIT

VEHICLE/PAYLOADKIT EFFECTIVITY, 04 ATLANTIS

CAUSE;

AGINGOXIDATION/SUSLIMATION, CONTAMINATIONFCOREIGHN OBIJECTDEBALS,
DEFECTIVE PART MATERIAL OF MANUFACTURING DEFECT, INADEQUATEEXCESSVES
UNEVEN SEAL COMPRESSION LOADS, MISHANDLING, THERMAL DISTORTICN ;
CRITICALITY 1/1 DURING INTACT ABORT ONLYT NQ

CRITICALITY 1582 DURING INTACT ABORT ONLY (AVIONICS ONLY)? WA _

REDUNDANCY SCHREEN A) FAIL
BINA
C) PASS

FASSFAIL RATIDONALE:

A)
FAILS SCREEN "A" BECAUSE INDIVIDUAL TEST PORT PLUG SEAL NOT VEHRIFIABLE ON
VEHICLE DURING GROUND CHECKOUT,

4

B) : )
NA - AT LEAST TWO REMAINING RATHS ARE DETECTABLE IN ALIGHT.

& ' e

METHOD OF FAULY DETECTION:

NONE £0R FAILURE OF BOTH LEAK TEST PORT PLUG SEALS. ADDITIONAL FAILURE GF
EXTERMAL AJALOCK AFT MATCH INNER O-RING SEAL CAN BE DETECTED THROWGH
INSTRUMENTATION & PHYSICAL OBSERVATION - LOSS OF PRESSUAE [CONSUMABLES)
iN SPACELAD CUFSNG EVA (MIR 1) OR LOSS OF PRESSURE (CONSUMABLES) 1N ORS

DURING VA (MULTIMIR].

‘= EAILURE EFFECTH »

{A) SUBSYSTEM:

NO EFFECT FIRST AND SECOND FAILLIRAE, TWC EUCCESEVE PLUG O-FING FAILURES
WiLL FAUSE ONLY THE LOSS OF EXTERNAL AIRLDCK AFT HATCH OQUTER SEAL
INTEGRITY. THE EXTERNAL AIRLOCK AFT HATGH WNER O-RING SEAL MUSET ALSO FAIL

M3-1MR - 423

S, Gev |



PEYIREF I R L (2 FRTY YIS T APt bt r—x  ohe gevl

PAGE: 3 FRINT DATE: {1435

| FARURAE MODES EFFECTS AMALYSIS (FMEA) - SIL FAILURE MODE
NUMBER: M8-1MR-MO14-01

TO CAUSE A LOSS OF ISGLATION BETWEEN £XTERNAL AIRLDCK AND SPACELAR FOR
MIR 1 OR BETWEEN EXTERNAL AIRLOCK AND OUTSIDE ENVIRONMENT FOR MULTI-MIF,

(B) INTERFACING SUBSYSTEMS):

KO EFFECT UNTIL LOSS OF BOTH FLUG O-RING SEALS AND LOSS OF EXTEANAL
AlRLOcK AFT HATCH (MNER SEAL THEN LEARAGE ACROSS AET HATCH wWiLL OCCLUA.
MIR 1 - LOSS OF SPACELAB CONSUMABLES 1F EVA "C" HATCH IS DPENED AND LEFT
BREN DURING DURATION OF EVA. REPRESSURIZATION OF ODS FOLLOWING EVA WILL
RESULT IN EXCESSIVE LEAKAGE OF CONSLUMABLES INTD SPACELAR VACUUM. NO
EFFEET DURING ivA SINGCE EXTERNAL AIALDCK AFT HATCH REMAINS OPEN.
MULTIMIRA - LOSS OF PRESSURE TO QUTSIDE ATMOSPHERE AND INCREASED U3E OF
O2/N2 CONSUMABLES. -

{C) MISSION: .
| MIR 1. MO EFFECT DURING DOCKED MISSION SINCE EXTERNAL AELOCK AFT HATCH IS
OPEN DURING IVA. FALURE OF 80TH TEST PORT PLUIG EEALE AND INNER PERIFHERAL
BEAL ON EXTENNAL AILOCK AFT HATCH WILL LOSE CAPARILITY TO FERFORM A
PLANNED EVA SINCE DOS AN SPACELAS vOLUMES CANNGT BE REPRESSURLZED
TOGETHER FOLLOWING AN EVA.
MULT-MIR - HO EFFECT FIRST FAILLIRE. FAILURE OF BOTH TEST POAT COUPLING
BEALS AND MNMER PERIPHERAL SEAL DN EXTERMNAL ARLOCK AFT HATCH WOALD
RESLULT I LOSS OF EXTEANAL ARLCGK PRESSURIZATION. POSSIBLE LOSS OF
MIESKIN IE LOSS &F PAESSURIZATION OSSURS PRIOR TO COMPLETION DF IVA_

{D) CREW, VEHICLE, AND ELEMENT(S): :
NO EFFECT ARST FAILURE. POSSIBLE LOSS OF EvA CARWMEMBERS IF FANLURE OF
REDUNDANT TEST PORT PLUG SEAL AND EXTERMAL AIRLOCK AFT HATCH INNER O-

1 AING SEAL OCGUR DURING EVA (MIR 1 & 2). LOSS OF QDB PRESSURE (CONSUMABLES)
COULD JEOPARDIZE SAFETY OF CREW AND VEHICLE {MULTI-MIR QNLY).

(E) FUNCTIONAL CRITICALITY EFFECTER:

FIXST LEAK TEST PORAT PLUG D-RING SEAL FAILURE - NO EFFECT. .

SECOND LEAK TEST PORT PLUG O-AING SEAL FAILURE - LOSS OF EXTERNAL AIRLOCK
- AFT HATCH CAITER SEAL INTEGRITY.

" THIRD FAILURE {EXTEANAL AIRLOCK AFT HATCH INNETR O-AING SEALY

MIR 1-LOSS OF SPACELAB CONSUMABLES DURING EVA. FOSSIBLE LOSS OF
CAPABILITY TO ASPRESSURIZE INTERNAL AIRLGCK, TUNNEL ADAPTER. EXTERNAL
AIRLOCK, AND SPACELAB-VCLUMES DUE TO LACK OF AVAILABLE O2mM2, LOBS OF EVA
CHEW MEMBERS IF EVA |18 FERFORMED AND HABITAHLE YOLUMES CANNOT BE
REPRESSURIZED FOR CREW RETURN TO CAEBIN (EVA CREW MEMBERS MUST REMAIN
IN AJRLOCK UNTIL LANDING).
MUL TI-MIR = {1) IF THIRD FARURE OCCURS DURING IVA EXCESSIVE LOSS OF
CONSUMARLES CAN JEOPARDIZE CREW SAFETY; (2} IF THIFID FAILURE QDCLIRS
DURING EVA OUT EXTERNAL AIRLOCK, POSSIBLE LOSS OF EVA CREWMEMBERS IF
EXTERANAL AIALOCK VOLUME CANNOT BE AEPRESSURIZED FOR RETURN TO GREW
CABIN. {EVA CREWMEMBERS MUST REMAIN IN AIRLCCK UNTIL LANDING);

IF THIRD FAILVRE OCCURS WHEN ORBITERMIA ARE DOCKED, POSSIBLE LOSS OF
PRESSUAE IN MIR WHEN EXTERNAL AIALOCK UPFER HATCH 18 OPEN,

2

| DESIGN CRITICALITY (PRIOR TO DOWNGRADE, RESCRIBED M {F)): 1KS
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| FaILURE MCOES EFFECTS ANALYSIS (PMEA} — CIL FAILURE MODE
NUMBER: MB-1MFA-M014-84

(F) RATIONALE FOR GRITICALITY DOWNGRADE: |
FOLFTH & FIFTH FAILURE (INABILTY TO CLOSE APPROPRIATE HATCHIS)) - FAILURE TO
ISOLATE LEAKAGE FROM CREW CABIN RESULTING IN POTENTIAL LOSS OF CREW AND

YEMICLE.

- TTME ¥PAME -

TIME FROM FAILURE TO CAMICAL EFFECT; HOURS TO DAYS
TIME FAOM FAILURE OCCURNENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED COMRECTIVE ACTION: SECONDS TO MINUTES

IS TIME REQUIRED TO IMFLEMENT CORRECTIVE ACTION LESS THAN TIME TQ EFFECT?
YES

BRATIONALE FOR TIME TQ CORAECTING ACTION VS TIWE TO EFFECT:

CREW WOULD HAVE SUFFICIENT TIME TO CLOSE APPROPRIATE HATGH(S] TO ISOLATE
LEAKAGE FROM THE CREW CABIN YOLUME BEFORS EXCESSIVE LEAKAGE BECAME
CATASTROPHIC.

HAZARDS REPORT NUMBER(S): OABI B11 -

HAZARDYS) CEECRIPTION:
LOSS OF RABTABLE PRESSURE.

-DISPOSITION RATIONALE-
{A) DESIGN:

C-RING SEALS R LEAK TEST POSAT COUPLING ARE ETHYLENE PROPYLENE. D-RING
SEAL AT COUPLING INTERFACE FLANGE IS BUTYL RUBBER. PROTECTIVE PRESSURE
CAP SEAL IS REDUNDANT TO POPPET YALVE SEAL WHEN TEST FORT COUPLING IS NOT
N UBE. TEST PORT COUPLING SEAL LEAKAGE WILL NOT RESULT IN LEAXAGE
"BETWEEN EXTERNAL AIRLOCK, AND SPACELAB LRMLESS EXTERNAL AIRLOCK AFT HATCH
INNER PERIPHERAL O-RING SEAL ALSO FALS,

(8) TEST: - :
ACCEFTANCE TESTS OF LEAX, TEST PORT COURLING INCLUDE EXAMINATION OF
PRODUCT, PROOF PRESSURE TEST AND OFEHAATIONAL TEST. PAOOF PRESSURE TEST
OF THE LEAK TEST PORT {MALE HALF COUPLING) WITH PMESSUIRE CAP INSTALLED 1S
30 PS(G TWO TIMES FOSL TWD MINUTES EACH. OPERATIONAL TEST OF THE LEAK TEST
POAT WITH PRESSURE CAP. INSTALLED AND FOPRET HELD OPEN IS 15 PEIG GMNE WITH
L EAKAGE NOT TO EXCEED ONE BUBBLE IN FIVE MINUTES, WITH PRESSURE CAP
REMOVED AND 15 PSIG APPLIED, LEAKAGE IS NOT TQ £XCEED ONE BUSELE IN FIVE

MINUTES. _
QUALIFICATION TESTS: NO QUALIFICATION TESTS OF COUPLING WERE PERFORMED.

CMRED - TURRARSUND CHECKOUT TESTING 15 ACCOMPLISHED 1N ACCORDANCE WITH
OMRSD.
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| FALURE MODES EFFECTS ANALYSIS (FMEA) - CIL FAILURE MODE .
NUMBER: ME-IMR-Moi4-01

{C) INSPECTION:
RECEVING INSPECTION
RAW MATERIAL IS VERIFIED BY INSPECTION TO ASSURE SPECIFIG SHUTTLE

RECLWAEMENTS ARE SATISFIED.

CONTAMINATION CONTROL
CLEANLINESS OF SIGNIFICANT INTERMNAL AND EXTERNAL SURAFACES TO LEVEL GG
{GENERALLY CLEAN) OF MAQ110-301 1S VERIFIED BY INSPECTION. )

ASSEMBLY/MSTALLATION
OPERATIONS VERIFIED 8Y ASSEMBLY AND TEST OPERATIOMS ON SEHOP TRAVELER.

CRITICAL PROCESSES .
CRITICAL PROCESSES SUCH AS WELDING, PLATING, REAT TREATING, PASSIVATION

AND ANODIZING ARE VERIFIED BY INSPECTION.

NCNDESTRUCTIVE EVALUATION
NGO NONDESTRUCTIVE EVALUATION (NDE} IS DONEMERFORMED.

TEETING
ATPAOMRASD 1S VEHIFIED BY INSPECTION,

HANDLING/PACKAGING
HANDLING AND PAGKAGING IS VERIFIED BY INSPECTION PEA THE HEQUIREMENTS OF

SPECIFICATION MAGT10-2301,

(D) FAILURE HISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILUAES, UNEXPLAINED ANOMALIES, AND

OTHER FAILURES EXPERIGNCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN PRACA DATA BASE, _

{E]} OFERATIONAL LISE:

NONE FOR FAILURE OF BOTH LEAK TEST PORT FLUG SEALS. ADDITIONAL FAILURE OF
. EXTERNAL AIRLOCK AFT HATCH INNEA OQ-RING SEAL - RATE OF LEAKAGE AND THE
FEASIBILSTY OF COMPLETING THE MISSION DR EVA GAN BE OETERMINED {MiA 1).
CREW COULD CLOSE APPROPRIATE HATCH(S) TO ISOLATE LEAKAGE GIVEN AN
ADOTTIONAL FAILUAE OF EXTERNAL AIFILOGK AFT HATCH INMER O-RING SEAL (MULTI-

MIR), .
i - APPROVALS »
' PRODUGT ASSURANCE ENGR : M. W..QUENTHER m

PAE MANAGER ; W, . MAFLOWE ;

| DESIGN ENGINEER : T. 5. 000K T, ;
CHIEF ENGINEER 1 B. J. BHANDT 7Ty A
NASA SEMA, : ’ fe
NASA SUBSYSTEM MANAGER :
JEC MCO _ :
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